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GRP2 Proteins Contain Both CCHC Zinc Fingers and a Cold Shock Domain
As the number of reported sequences for gene products has grown, severa1 protein domains have been identified that are associated with sequence-specific nucleic acid binding. Among these is the retroviral-type CCHC zincfinger, which is present twice in the human immunodeficiency virus (HIV) nucleic acid binding nucleocapsid protein (for review, see Coleman, 1992 ) and is included in a variety of eukaryotic proteins postulated to bind single-stranded nucleic acids (for examples, see Rajavashisth et al., 1989; Roussell and Bennet, 1993; Webb and McMaster, 1993) . While searching sequence databases for proteins containing multiple CCHC zinc finger domains, we noted the occurrence of two of these zinc fingers in the similar glycine-rich proteins GRP2 of Arabidopsis (de Oliveira et al., 1990 ) and GRPP of Nicotiana sylvestris (Obokata et al., 1991) . In Figure IA , the CCHC zinc fingers for the GRP2 proteins are aligned with the seven zinc fingers of the human cellular nucleic acid binding protein (Rajavashisth et al., 1989 ) and the two zinc fingers of the HIV retrovirus gag polyprotein. The GRPP proteins share the conserved cysteine and histidine spacing as well as the glycines in positions 5 and 8 that are commonly found in proteins that contain more than one CCHC zinc finger.
Another nucleic acid binding domain, identified in bacteria as constituting the major cold shock-induced protein (Goldstein et al., 1990) , is the "cold shock" domain. Severa1 mammalian transcription factors contain regions similar to this domain (Wistow, 1990 (A) Alignment of the two retroviral-type CCHC zinc fingers from the GRP2 proteins, the two zinc fingers from HIV gag polyprotein, and the seven human cellular nucleic acid binding protein (CNBP) zinc fingers. ldentical amino acids are boxed.
(6) Alignment of the cold shock domains from the two GRP2 proteins and four bacterial and three human cold shbck proteins (CSPs). ldentical amino acids are boxed, and similar regions are shaded.
(C) Predicted structural features of the two GRPP proteins depicted to xale diagramatically.
Accession numbers for the sequences shown in (A) and ( P D Kingsley and J Palis GRP2 proteins contain both CCHC zinc fingers and a cold shock domain.
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